Geomorphic and Ecologic Fundamentals of the Air Quality in the Vicinity of Kaz Mountains  by Efe, Recep et al.
 Procedia - Social and Behavioral Sciences  120 ( 2014 )  335 – 346 
1877-0428 © 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and peer-review under responsibility of the Organizing Committee of GEOMED2013.
doi: 10.1016/j.sbspro.2014.02.111 
ScienceDirect
,:7D6 !@F7D@3F;A@3>7A9D3B:K+K?BAE;G? 	 '%
7A?ADB:;53@675A>A9;58G@63?7@F3>EA8F:73;DCG3>;FK;@F:7
H;5;@;FKA8#3L%AG@F3;@E
*757B8746G>>3:+AK=3@ !E3ZD743>+Z>7K?3@+Y@?7L
 *=)$0(/,(3$/0(16 "2*16-%/1 ,#"($,"$0$. /1+$,1-%$-&/ .'6		   *=)$0(/2/)$6
 ./-!/
$K;@9 3>A@9 F:7+/	&6;D75F;A@%AG@F !63 ;E F:7:;9:7EF >3@68AD?A@ F:7;93B7@;@EG>3 ;@ F:7@ADF:I7EF A8,GD=7K
,:7
:;9:7EFBA;@FA8F:;E?AG@F3;@AGE?3EE;E F:7#3D3F3a :;>>
,:7BGDBAE7A8F:;EEFG6K;EFA67F7D?;@7F:797A?ADB:A>A9;53>3@6
75A>A9;53>AD;9;@EA83;DCG3>;FKA@3@63DAG@6%AG@F!63
,AF:3F7@6B3D3?7F7DEEG5:3EF7?B7D3FGD7BD75;B;F3F;A@I;@63@6
:G?;6;FK 3@6 97A?ADB:A>A9;53> 873FGD7E EG5: 3E ;@5>;@3F;A@ 7>7H3F;A@ 3@6 3EB75F 3@6 AF:7D 75A>A9;53> 5A@6;F;A@E I7D7
67F7D?;@76
,:7@F:7E763F3I7D7>;@=76FA97F:7D3@67H3>G3F76;@F7D?EA8F:7;D78875FEA@3;DCG3>;FK
%AG@F!63;E3>3@68AD?
5A@E;EF;@9A8B3DFE F:3F D;E7 ;@ E?3>>6;EF3@57E EF3DF;@9 8DA?F:7E73
,:;E >3@68AD? ;E EB>;F4K@3DDAI3@6677BH3>>7KE
,:7E7
H3>>7KE 8G@5F;A@3E35ADD;6ADGE764K3;D5GDD7@FE4753GE7A8 F7?B7D3FGD76;887D7@57E47FI77@63K3@6@;9:F
,:GE6G7 FA F:7
;@8>G7@57 A8 B3D3?7F7DE EG5: 3E ADA9D3B:;5 873FGD7E 97A9D3B:;53> >A53F;A@ 5>;?3F7 8>AD3 3@6 67@E;FK 3@6 97A?ADB:A>A9;53>
873FGD7E3EFDA@93@65A@EF3@F3;D5;D5G>3F;A@A55GDEA@3@63DAG@6%AG@F!63
;D5;D5G>3F;A@;@F:78;7>6IAD=3D735A@F;@G3>>K
5>73@EF:73;D3@6F:7 >35=A8;@6GEFD;3>835;>;F;7E5A@FD;4GF7EFA3;DCG3>;FK

M,:7GF:ADE
(G4>;E:764K>E7H;7D$F6

+7>75F;A@3@6B77D	D7H;7IG@67DD7EBA@E;4;>;FKA8*757B87%G@;D'LFGD=3@6!4D3:;?F3>3K

$64-/#0#3L%AG@F3;@E3;D CG3>;FK97A?ADB:;575A>A9;5
ADD7EBA@6;@93GF:AD
,7>
 				83J@A@7

+ (* ##/$00 D757B787:AF?3;>
5A?
Available online at www.sciencedirect.com
© 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and peer-review under responsibility of the Organizing Committee of GEOMED2013.
336   Recep Efe et al. /  Procedia - Social and Behavioral Sciences  120 ( 2014 )  335 – 346 
 */-+"0!/'+*
#3L%AG@F3;@E3D7F:7:;9:7EF?AG@F3;@A8;93(7@;@EG>3>A53F76;@F:7@ADF:I7EFA8@3FA>;3
#3L%AG@F3;@E
6;H;677973@3@6%3D?3D3*79;A@E
,:7?AG@F3;@D3@97I:;5:EF3DFE FA F:7I7EFA8#ZVZ==GKG ;@ F:7@ADF:A8
6D7?;F3K<A;@ED?GFVG=%AG@F3;@EF:3F>3K;@F:7I7EFA8Y@7@;@F:7H;5;@;FKA817@;574K5A@F;@G;@9I;F:3
87ID3@97E3@6E75A@63DKG@;FE
+A?7B3DFEA8#3L%AG@F3;@E3D7>A53F76;@F:74AD67DEA8O3@3==3>7I:7D73EAF:7D
E75F;A@E 3D7 E;FG3F76 ;@ 3>_=7E;D BDAH;@5;3> 4AD67DE
 (3DFE A8 #3L %AG@F3;@E 3D7 ZD97@ %AG@F3;@ #3FD3@
%AG@F3;@[D;=3433[3V3@6+GEGL%AG@F3;@E8DA?F:7?3;@?3EEI:;5::AGE7EF:7:;9:7EFB73=53>>76#3D3F3a:;>>
 ? FA F:7 @ADF:73EF 3@6 F:7 73EF7D@ 4D3@5:7E 3D7 +3=3D %AG@F3;@ F=3K3E_ Q47=3>3@ %AG@F3;@ K47=
%AG@F3;@ #3HE3D3> %AG@F3;@ ZKZ=V3> 3@6 `3B %AG@F3;@E
 #3L %AG@F3;@E *3@97 ;E 3 97A?ADB:A>A9;5 G@;F
5A?BAE76A8?7F3?ADB:;5DA5=EI;F:9D3@A6;AD;F7E3FF:75AD7
,:7D7;E3@3BBDAJ;?3F7>K=?>A@9 83G>F>;@7;@
73EF	I7EF6;D75F;A@3>A@9F:7EAGF:E;67A8F:7D3@97;@F:7@ADF:A86D7?;F3K

;9

$A53F;A@A8F:7+FG6K3D73
337 Recep Efe et al. /  Procedia - Social and Behavioral Sciences  120 ( 2014 )  335 – 346 
 #*#-( #+%-,&'! //-' 0/#.
#3L%AG@F3;@E*3@97:3EF:D77:;>>E>A53F76A@F:735FG3>#3L%AG@F3;@?3EE;@F:7@ADF:A8 6D7?;F3K343
%AG@F3;@;@F:7@ADF:#3D3F3a ;>>;@F:7?;66>73@6+3D_=_L ;>>;@F:7EAGF:
,:7:;9:7EFBA;@F;@#3L%AG@F3;@E
;E#3D3F3a ;>>I;F:3:7;9:FA8?

+A?7B3DFEA8#3L%AG@F3;@E3D7E;FG3F76;@F:77973@*79;A@3@6EA?7B3DFE3D7;@F:7%3D?3D3*79;A@
#3L
%AG@F3;@I3E 53>>76 d!63%AG@F3;@e ;@ 3@5;7@F F;?7E
,:7 677B 53@KA@E 3@6 H3>>7KE F:3F >3K ;@ F:7 @ADF:	EAGF:
6;D75F;A@A@F:7?AG@F3;@EBDAH;673;D5GDD7@FE

DAG@66D7?;F3KF:7D73D7B>3;@E?367GBA83>>GH;3>E53DD;764K 8>AA6I3F7D3@6D;H7DED7EAGD576;@F:7:;9:
?AG@F3;@3D73;@F:7@ADF:

7A>A9;53>>K F:7 A>67EF G@;FE ;@ #3L%AG@F3;@E I:7D7 E7H7D3> 8AD?3F;A@E 8DA? (3>7ALA;5 FA )G3F7D@3DK 3D7
A4E7DH76 3D7 #3L %AG@F3;@ ?7F3?ADB:;F7E 5A?BAE76 A8 E5:;EF 9@7;EE 3@6 ?3D4>7
 %3<AD D;H7DE 3D7 6D7?;F
+FD73? 27KF;@>; +FD73? #_L_>=7V;>; +FD73? !:>3?GD D77= ZD7 +FD73? #GDG D77= %3@3EF_D +FD73? ]E=7>7
D77=`3:;@D77=H7%_:>_+FD73?,GL>3+FD73?#3D3?7@67D7E+FD73?3@6Y@7@+FD73?
,:7E7I3F7D5AGDE7E
3D7876 4K4D3@5:7E4AD@8DA?K47=3@@#3L%AGF3;@E3@66;E5:3D97;@FA7973@3@6%3D?3D3+73E
,:7H3>>7KE
5D73F764K%3@3EF_D+FD73?3@6`3:;@D77=3D7F:7?AEF;?BADF3@F53@KA@EA8#3L%AG@F3;@E
#3L%AG@F3;@E3@6
;FE5>AE7H;5;@;FK3D7H7DKD;5:;@F7D?EA8 34AH73@6G@67D9DAG@6I3F7DE
,:7D?3>3@6?;@7D3>I3F7D3D78AG@6;@
F:73D736G7EFAF:77J;EF7@57A883G>F>;@7E

	 (')!/'!#/0-#.
,:7D7 3D7 5>;?35F;5 6;887D7@57E 47FI77@ F:7 EAGF: E;67 3@6 @ADF:7D@ E>AB7E A8 F:7 ?AG@F3;@E
 ,:7 78875F A8
%76;F7DD3@73@ 5>;?3F7;EEFDA@97D;@F:7EAGF:3@6%3D?3D3FD3@E;F;A@5>;?3F7;EH;E;4>7FAI3D6EF:7@ADF:

,34>7
@@G3>3@6?A@F:>K(D75;B;F3F;A@;@6D7?;F
3F3
%'&, +
@@G3>
           
(D75;B;F3F;A@?? 
 
 
 
 
 
 
 
 
 
 
 
 

	 $+.$/ 12/$ ,#/$"(.(1 1(-,
%76;F7DD3@73@ 3@6 %3D?3D3 FD3@E;F;A@ 5>;?3F7 3D7 6A?;@3@F ;@ #3L %AG@F3;@E 3@6 ;FE 5>AE7 H;5;@;FK

%76;F7DD3@73@ 5>;?3F7 ;E 78875F;H7 ;@ F:7 EAGF:7D@B3DFE 3@6%3D?3D3 FD3@E;F;A@ 5>;?3F7 ;E H;E;4>7 ;@ F:7 @ADF:7D@
E75F;A@E
/;F:F:7;@5D73E7;@7>7H3F;A@F7?B7D3FGD7E83>>3@6F:778875FEA8?AG@F3;@5>;?3F73D7A4E7DH76;@:;9:7D
B3DFE
+G??7DE3D73D;63@6:AFI;@F7DE3D7I3D?3@6D3;@K
,:7D7;E3	?A@F:EB7D;A6A83D;63@6:AFI73F:7D
6GD;@9F:7EG??7D
 AFF7?B7D3FGD7E3D7?AD778875F;H7;@>AI7D3D73E3@65A3EF3>LA@7
,:778875FA8F7?B7D3FGD7
;E >AI7D 3I3K 8DA? 5A3EFE
 /;@F7D ;E I3D? ;@ >AI 3D73E 3@6 E@AIK 3@6 5A>6 ;@ :;9:7D 3D73E
 %AEF A8 F:7
BD75;B;F3F;A@A55GDE;@I;@F7D?A@F:E

E 3@ ADA9D3B:;5 835FAD #3L %AG@F3;@E 53GE7 H7DF;53> 5:3@97E ;@ F:7 5>;?3F7 I:;5: ?73@E %76;F7DD3@73@
5>;?3F7 5:3D35F7D;EF;5E 3D7 ?AD7 78875F;H7 A@>K GB FA  ? 7>7H3F;A@ 3DAG@6 6D7?;F 3K
 ,:7 ?A67D3F7
5:3D35F7D;EF;5EA85>;?3F76;E3BB73D;@:;9:7D9DAG@63@6EG??7DF7?B7D3FGD7E>AE7F:7;D78875F3EI7>>
+@AI3@6
8DAEF53@47A4E7DH76F:DAG9:AGFE;J?A@F:E;@F:7B73=EA8#3L%AG@F3;@E
,:73H7D397:;9:7EFF7?B7D3FGD7I:;5:
;EA;@F:75A3EFE6DABEFAN3@647>AI
,:75>;?35F;55A@FD3EFI:;5:A55GDE;@3@=?:AD;LA@F3>6;EF3@57
47FI77@F:75A3EFE3@6F:7?AG@F3;@AGE3D733>EA53GE7E>A53>5>;?35F;53D73E
,:7EG88A53F;@9F7?B7D3FGD73>A@9
F:75A3EFE6GD;@9F:7EG??7D>73H7E;FEB>357FA5AA>3;D
,:7D78AD7?AG@F3;@FAGD;E?ABBADFG@;F;7E3D7A887D76;@
EB75;8;5B7D;A6EA8F:7K73DEG??7DE73EA@
,:73H7D397:;9:7EFF7?B7D3FGD7;@?7>7H3F;A@;EN3@6F:7
3H7D397>AI7EF F7?B7D3FGD7N;EA4E7DH76;@"3@G3DK
,7?B7D3FGD7E6DAB3>A@9I;F:;@5D73E7E;@7>7H3F;A@
AD
;@EF3@57"3@G3DK3@674DG3DK3H7D3978AD?;E47>AIN

338   Recep Efe et al. /  Procedia - Social and Behavioral Sciences  120 ( 2014 )  335 – 346 
,34>7
%A@F>KF7?B7D3FGD7EA;@6;887D7@F7>7H3F;A@>7H7>E
>7H3F;A@
%'&, +
@@G3>
"3@ 74
 %3D5: BD
 %3K
 "G@7
 "G>K G9
 +7BF
 '5
 &AH
 75

? 
 
 
 
 
 
 
 
 
 
 
 
 

? 
 
 
 
 
 
 
 
 
 
 
 
 

? 
 
 
 
 
 
 
 
 
 
 
 
 

? 	
 	
 
 
 
 
 
 
 
 
 
 
 









           

(D
75
;B
;F3
F;A
@
?
?

;9

%A@F:>KBD75;B;F3F;A@;39D3?A86D7?;F










         
(#1/'+*#1#(.)
-
#!
',
'/
/'+
*
)
)

;9

*7>3F;A@E:;BA87>7H3F;A@3@6BD75;B;F3F;A@A@EAGF:7D@B3DFA8#3L%AG@F3;@E
339 Recep Efe et al. /  Procedia - Social and Behavioral Sciences  120 ( 2014 )  335 – 346 
"G>K;EF:7:AFF7EF?A@F:;@F:;E7>7H3F;A@I;F:3@3H7D397A8
N
@@G3>3H7D397F7?B7D3FGD7;@3D73E5>AE7D
FAF:7B73=EA8#3L%AG@F3;@E;E
N3@6FAF3>3@@G3>BD75;B;F3F;A@;E??


 (,#0
'@7 A8 F:7 8G@63?7@F3> B3D3?7F7DE F:3F 8AD? 5>;?35F;5 5:3D35F7D;EF;5E ;E F:7 I;@6
/;@6E 38875F F:7 3D73 ;@
E7H7D3>I3KE
/:;>7EA?7A8F:7I;@6EF:3F4>AI;@6D7?;F3K3D743E76A@9>A43>BD7EEGD7LA@7E3@6F:7AF:7DE
3D753GE764K>A53>B:KE;53>5A@6;F;A@E

+-/&#./#-,:76A?;@3@FI;@66;D75F;A@;@F:78;7>6F:DAG9:AGFF:7K73D;EF:7@ADF:73EF
&ADF:	73EF7D3DD;H7E
3F F:7 6D7?;F 3K F:DAG9: F:7  3HD3@	6D7?;F H3>>7K
 &ADF: 73EF I;@6E 4>AI I3D?	6DK 6GD;@9 F:7 I;@F7D 3@6
EBD;@93@6F:7K4>AI:AF	6DK6GD;@9F:7EG??7D3@6F:783>>
/:7@@ADF:	73EF7D4>AIEI73F:7D3DAG@6EAGF:835;@9
E>AB7EA8#3L%AG@F3;@E3@66D7?;F3K;E3>I3KE5>73DAB7@3@6EG@@K3@6F:7E=K;E677B4>G7

+0/&2#./#- ,:7 D3F;A A8 F:7 I;@6E F:3F 3DD;H7 AH7D F:7 7973@ +73 ;E 3BBDAJ;?3F7>K  3@6 F:7 ?AEF
;?BADF3@FA8F:7?;E F:7EAGF:I7EF7DI:;5:4>AIE8DA?F:7EAGF:I7EF
+AGF:I7EF7D4>AIE6GD;@9F:7I;@F7D3@6F:7
EBD;@9F:7?AEF3@64D;@9E:G?;63@6I3D?3;D3@6BD75;B;F3F;A@
+A?7A8F:7BD75;B;F3F;A@F:3F83>>EA@F:7EAGF:
E>AB7EA8#3L%AG@F3;@E;ED7>3F76FAF:7I;@6EF:3F3DD;H7AH7DF:7E73
 AI7H7D;F;E3=@AI@835FF:3FEAGF:I7EF7D
EA?7F;?7E ;@5D73E7E ;FE E7H7D;FK 3@6 53GE7E EFAD?E 3@663?397 ;@ F:743K
6D7?;F3K H;5;@;FK ;E AB7@ FAI7EF
E75FADI;@6E6G7FAF:797A?ADB:A>A9;5>3KAGFA8F:75A3EFE

;9

+73 D77L7,:7E73;E5AA>7D5A?B3D76FA>3@66GD;@9F:763K3@65AA>3;D5A?7EFAI3D6EFAF:7>3@6
,:73;DA@F:7E73;E67@E7D3@6
BD7EEGD7;E:;9:7D
,:7BD7EEGD7;@F:7>3@6;E>AI7D
,:73;D;@:;9:BD7EEGD7?AH7EFAI3D6EFAF:7>AIBD7EEGD73D73A@>3@63@6E>AB7EA8#3L
?AG@F3;@E
GD;@9:AFEG??7D63KEF:;E;E4K83DF:7?AEFBD787DD76I73F:7DFKB73@6;E5A@E;67D7634>7EE;@9


 -##5#'*/&#1'!'*'/4+$"-#)'/4
D77L7;EF:73;D5A@6;F;A@7DA8F:7>AI>3@63@6E>AB7E;@#3L%AG@F3;@E
D77L7;EF:7E75A@63DK9DAGBA8I;@6E
F:3F 38875F F:7 EAGF:73EF7D@ E>AB7E A8#3L%AG@F3;@E 8AD? 3E 3 D7EG>F A8 BD7EEGD7 6;887D7@57E D7>3F76 FA B:KE;53>
97A9D3B:K5A@6;F;A@E
 ;9:>K ;?BADF3@FF7?B7D3FGD76;887D7@57EA55GD;@E:ADF6;EF3@57E6G7FA?3D;@77@H;DA@?7@F
340   Recep Efe et al. /  Procedia - Social and Behavioral Sciences  120 ( 2014 )  335 – 346 
3@6F:7H7DK:;9:?AG@F3;@<GEF@73D4K3@6;F53GE7E6;887D7@57E;@BD7EEGD7
,:7D78AD7>A53>I;@6E53>>76?7>F7?
4D77L7I;@6E3D797@7D3F76;@F:7EG??7D;@I:;5:6;887D7@57E;@F7?B7D3FGD7;@5D73E7;@F:73D73

,:7E7I;@6EI:;5:4>AI8DA?F:77973@E73FAF:7>3@6#3L%AG@F3;@E6GD;@9F:763K3@68DA?F:7>3@6FA
F:7E736GD;@9F:7@;9:F675D73E7F:778875FA8F:73BB3D7@FF7?B7D3FGD73@697@7D3F73B>73E3@F3@6D78D7E:;@93;D4K
D7>;7H;@9;F8DA?;FEEG88A53F;@978875FE
,:7677BH3>>7KEA8 F:7D;H7DEF:3F8>AI8DA?#3L%AG@F3;@E3>EA53@3>;L7
F:7E7 3;D 5GDD7@FE 3@6 5D73F7 3 5A@F;@GAGE 3;D 5;D5G>3F;A@47FI77@ F:7?AG@F3;@ 3@6 F:7 5A3EFE 4K?3=;@9 F:7 3;D
5GDD7@FE?AD778875F;H7
*;H7DH3>>7KEE;FG3F76;@F:7EAGF:7D@835;@9E>AB7EA8#3L%AG@F3;@E3>EA53@3>;L7F:7E73;D
5GDD7@FE
  `3:;@67D7 H3>>7K 5>AE7 FA >F_@A>G= ;E F:7 H;5;@;FK I:7D7 F:;E 7H7@F FKB;53>>K F3=7E B>357
 ,:7 3D73 ;E
=@AI@3EdA@7A8F:7B>357EA@73DF:I:7D7F:7>7H7>A8AJK97@;EF:7:;9:7EFe6G7FA;FE5>73@3;DD78D7E:764KF:7
5A@F;@GAGE5;D5G>3F;A@

;9

$3@6D77L7
F@;9:FF:7E73	4D77L7GEG3>>K5:3@97EFA3>3@64D77L76G7FA3D7H7DE3>A8F:7E3?7?75:3@;E?E

,:73;D?AH7E8DA?6D7?;F3KI:;5:;E3:;9:BD7EEGD73D73FA#3L%AG@F3;@EI:;5:3D7>AIBD7EEGD73D73E

F@;9:FE>3@6;E5AA>7D3@6F:7E73;EI3D?7D
F7E;3@I;@6E4>AI8DA?#3L%AG@F3;@EFA6D7?;F3K6G7FA
F:76;887D7@57E;@F7?B7D3FGD7
F@;9:FEF:73;D34AH7#3L%AG@F3;@E;E67@E7D3@6F:7BD7EEGD7;E:;9:7D
+;@57F:7
E73I3F7D;EI3D?7DF:73;D34AH7F:7E73I3D?EGB3@6;FEBD7EEGD783>>E6G7FA675D73E7E;@67@E;FK
,:7D78AD7>AI	
BD7EEGD7 ;E 5D73F76 34AH7 F:7 E73
E 3 D7EG>F A8 F:;E I;@6E 4>AI 8DA? F:7 :;9: BD7EEGD7 3D7 ;@#3L%AG@F3;@E
FAI3D6EF:7>AIBD7EEGD73D73E;@6D7?;F3K
F7E;3@I;@6E5A@F;@G7G@F;>F:7EG@D;E7E;@F:7?AD@;@93@6I3D?E
GBF:7>3@63@6F:76;887D7@57E;@F7?B7D3FGD7;ED7?AH76

 '-'*5+0*/'*.34%#*#.+0-!#5+0*/'*. 34%#*#*/
#3L%AG@F3;@ED3@97;E=@AI@I;F:;FE8D7E:3;D3@634G@63@FAJK97@
,:7835FF:3FF:73;D;@#3L%AG@F3;@E;E
5>73@3@6I;F:34G@63@FAJK97@53@477JB>3;@76I;F:F:7E;FG3F;A@A8F:793E7E3@6BA>>GF3@FE;@F:73F?AEB:7D7

341 Recep Efe et al. /  Procedia - Social and Behavioral Sciences  120 ( 2014 )  335 – 346 
;D ;E :;9:>K ;?BADF3@F 8AD :G?3@ >;87
 GF 5>73@ 3;D ;E A8 53B;F3> ;?BADF3@57 8AD :G?3@
 >73@ 3;D 53@ 47
A4E7DH76;@3D73EI:7D7F:7@3FGD3>EFDG5FGD7A8F:73F?AEB:7D73@6F:7AF:7D b75AEKEF7?E3D75A@E7DH76
,:7D73D7
?3@K 93E7E F:3F BDAH;67 >;87 A@ 73DF:
 'JK97@ ;E F:7 ?AEF ;?BADF3@F 3?A@9 F:7E7 93E7E
 'JK97@ ;E A@7 A8 F:7
8G@63?7@F3>7>7?7@FEA8>;87
K5>7E;@F:775AEKEF7?3D7BAEE;4>7A@>KI;F:F:7;@F7D35F;A@47FI77@>;H;@93@6@A@	
>;H;@97>7?3@FE
$;H;@947;@9E9AA@I;F:F:7;D>;H7E?G5:?AD773E;>K;@:73>F:K75AEKEF7?E
?A@9F:793E7E;@
F:73F?AEB:7D7' 3@6& 5K5>7E3D75>AE7>KD7>3F76FA>;H;@947;@9E
'F:7EAGD57A8>;87;EBDA6G576?AEF>K4K
B>3@FE3@63>937 ;@ F:7I3F7D
 !F ;E5A@EG?764K:G?3@E3@;?3>E3@64GD@;@9A8 8AEE;> 8G7>E
(>3@FE3>EABDA6G57
AJK97@ 3F @;9:FE
 &;FDA97@ 
 3@6'JK97@ 
 D3F;AE ;@ F:7 3;D ;E  3@6 F:7 D7?3;@;@9  ;E
5A?BAE76A8E7H7D3>AF:7D93E7E
AD7J3?B>7;8I7I7;9:>;F7D6?3;D3@6E7B3D3F7;F;@FA3>>3H3;>34>7
5A?BAG@6EI7I;>>97F >;F7D@;FDA97@>;F7DAJK97@3@6>;F7DA8AF:7D93E7E

?AG@FA8AJK97@6A7E@AF@AD?3>>KE:AI4;95:3@97EA@73DF:
,:75>73@>;@7EEA8F:73;D;E@AFD7>3F76FA:;9:
>7H7>EA8AJK97@4GFFAF:77J;EF7@57A8BA>>GF3@FE

,34>7
3EE7E;@F:73;D 	,:7BD;?3DK3EE7EE?3=7GBA8DK;D
. +-)0( #-!#*/%# ,,)1
&;FDA97@ & 
 
'JK97@ ' 
 
D9A@ D 
 
+G4FAF3> 
 
'F:7D93EE7E
3D4A@ 6;AJ;67 ' 
 

&7A@ &7 
 

 7>;G?  7 
 

 K6DA97@   
 

#DKBFA@ #D 
 

%7F:3@7   
 

&;FDA97@ AJ;67 &' 
 

3D4A@?A@AJ;67 ' 
 

07@A@ 07 
 

'LA@7 ' 	
 
;>7

&;FDA97@6;AJ;67 &' 
 

!A6;@7 ! 
 

??A@;35 &  FD357
,AF3>  
.A>G?7BB?H
3E7E;@F:73;D53@475>3EE;8;76;@F:D779DAGBE
 3E7EF:3F53@475A@F;@GAGE>K8AG@6;@F:73;DI:AE73?AG@FE6A@AF5:3@97@;FDA97@AJK97@3@6AF:7D93E7E
 3E7EF:3F53@475A@F;@GAGE>K8AG@6;@F:73;DI:AE73?AG@FE;@5D73E7AD675D73E753D4A@6;AJ;67I3F7DH3BAD
3@6ALA@7
 3E7EF:3F3D7@AF3>I3KE8AG@6;@F:73;DBA>>GF3@FE93E7E6GEF
(A>>GF3@FE 3D7 EG>B:GD 6;AJ;67 +' @;FDAGEAJ;67 &'J :K6DA53D4A@   53D4A@?A@AJ;67 ' 53D4A@
6;AJ;67'?7F:3@7 5:>ADA8>GADA53D4A@93E7E	 

(A>>GF3@F6GEF;E5A?BAE76A88G?7E?7F3>>;58G?7EHA>3F;>73E:?;EF3@637DAEA>E

!@ 366;F;A@ FA F:7E7 B:AFA5:7?;53> AJ;63@FE EG5: 3E ALA@7 ' 3@6 (& B7DAJK357FK> @;FD3F7 3@6 (&
B7DAJK47@LA>@;FD3F73D7E75A@63DKBA>>GF3@FE

+AGD57EF:3FBA>>GF7F:73;D3D76;H;676;@FAFIA
342   Recep Efe et al. /  Procedia - Social and Behavioral Sciences  120 ( 2014 )  335 – 346 
 &3FGD3>EAGD57E
 +AGD57ED7EG>F;@98DA?:G?3@35F;H;F;7E
,:7 @3FGD3> EAGD57E A8 F:7 BA>>GF3@FE 3D7 HA>53@;5 7DGBF;A@E 8AD7EF 8;D7E 3@6 6GEF EFAD?E
%3;@ 3@F:DABA97@;5
EAGD57E3D7?AFADH7:;5>7EB>3@7E FD3;@EE:;BE F:7D?;5B>3@FE ;@6GEFD;3> 835;>;F;7EEA>;6I3EF74GD@;@9835;>;F;7E
EA>;6>;CG;63@693EEFAH7E3@6:73F;@94A;>7DE

&;FDA97@

'F:7DE

'JK97@

;9

3EE7E?3=7GBF:7 3F?AEB:7D7
;9

;D(A>>GF3@FE
343 Recep Efe et al. /  Procedia - Social and Behavioral Sciences  120 ( 2014 )  335 – 346 
D77@B>3@FEBDAH;67A8F:7AJK97@;@F:73F?AEB:7D7F:DAG9:B:AFAEK@F:7E;E
>G79D77@3>937;@F:7E73E
3@6 AF:7D?;@AD 4GF H7DK ;?BADF3@F AD93@;E?E 5D73F7 :3>8 A8 F:7 AJK97@ 97@7D3F76 4K B:AFAEK@F:7E;E
 ,:7 9D77@
B>3@FE;@F:7>3@697@7D3F7F:7AF:7D:3>8
,:7D7?3;@;@9;EBDA6G5764K4D73=;@9F:7I3F7D?A>75G>7EI;F:F:7
:7>BA8G>FD3H;A>7FD36;3F;A@3@6E7H7D3>5:7?;53>D735F;A@E

G7FAF:;E5:3D35F7D;EF;5F:73D73EF:3F5A@F3;@9D77@B>3@FE4AF:;@>3@63@6;@F:7E733D7;?BADF3@FE;@=3D73E
8AD '
 7EFDG5F;A@A88AD7EFE3@6678AD7EF3F;A@53GE7E;@5D73E7E;@F:73?AG@FA8 '

	 -$01'$ +-2,1-%-56&$,(,1'$ (/(,"/$ 0$
,:7 3?AG@FA8AJK97@;@F:73F?AEB:7D7;E;673>3@6F:7>7H7>E47>AIAD34AH7F:;E;E63@97DAGE8AD>;87
'JK97@
;E3 :;9:>K D735F;H77>7?7@F
35:D3F;AA8AJK97@A@ FABA8 F:7AD;9;@3>I;>> ;@5D73E7 F:7BAEE;4;>;FKA8
>;9:F@;@9FAEF3DF38;D78AD7EF 4K
'@F:7AF:7D:3@6;@5D73E7;@F:73?AG@FA8AJK97@I;>>53GE78AD7EF8;D7E
FAEF3DF73E;>K3@6F:767EFDG5F;A@A83>>B>3@FEA@73DF:

35:4D73F:8;>>EAGD>G@9EI;F::3>8>;F7DA88D7E:3;D
,:7D78AD7I75A@EG?7
>;F7D3;D63;>K
+;@573>;F7DA8
3;D ;E 
 9D3? I7 GE7 GB ?AD7 F:3@  =9 3;D
 +;@57 F:7 3;D ;E 5A>AD>7EE 3@6 A6AD>7EE ;FE BD7E7@57 ;E @AF
;??76;3F7>KH;E;4>7G@>7EE;F;E;@F:78AD?A8I;@6

;9

'JK97@K5>78F7D87

 ' / "1$/(01("0-% (/ ,#1'$0(12 1(-,-%-56&$,(, 7-2,1 (,0 ,#(10(++$#( 1$3("(,(16
,:7D73D7A85AGDE7D73EA@E8ADF:734G@63@57A8AJK97@;@;93(7@;@EG>33@6 #3L%AG@F3;@E
,:7EAGD57EF:3F
BDA6G57AJK97@;@#3L%AG@F3;@E3D734G@63@F
,:7?3;@EAGD57EF:3FBDA6G57AJK97@;@#3L%AG@F3;@E3D7F:7
7973@+733@6 F:7 8>AD3 ;@#3L%AG@F3;@E
+73E3@6 8>AD33D7 F:7 EAGD57E F:3FBDA6G57 F:7?AEFAJK97@ ;@75A
EKEF7?E
6D7?;F3K;E>A53F76;@F:7EAGF:3@6I7EFA8#3L%AG@F3;@E
,:7AJK97@BDA6G5764K6D7?;F3K;E
53DD;76FAI3D6E F:75A3EF3@6F:7E>AB7EA8#3L%AG@F3;@EI;F:F:7:7>BA8F:7I;@6E

6D7?;F3K3@6F:77973@+73F:3FEGDDAG@6EF:743K8DA?F:7I7EFBDA6G57:3>8A8F:7AJK97@
>EA8AD7EFE
?3CG;E3@6A>;H79DAH7E3E39D;5G>FGD3>3D73EBDAH;67F:7AF:7D:3>8A8F:7AJK97@

,:7 97@7D3> 5;D5G>3F;A@ A8 F:7 3F?AEB:7D7 ;@ F:7 3D73 3DAG@6 ;93 (7@;@EG>3 7@EGD7E 8D7E:7@;@9 A8 F:7 3;D
5A@F;@G3>>K
8F7D53@3>;L;@9;@O3@3==3>7+FD3;F@ADF:	73EF7D3>EA53@3>;L7E47FI77@AL533633@6;93(7@;@EG>3
3E F:7 6A?;@3@F I;@6
 $3F7D ;F FGD@E 73EF 3@6 ;@8;>FD3F7E 6D7?;F 43K
 !F B3EE7E F:DAG9:%ZE7>>;? +FD3;F 47FI77@
$7E4AE !E>3@6 3@6 5A3EF A8 #3L%AG@F3;@E
 ,:7D7 ;E 3@AF:7D 5:3@@7> A8 5;D5G>3F;A@ 47FI77@ $7E4AE !E>3@6 3@6
344   Recep Efe et al. /  Procedia - Social and Behavioral Sciences  120 ( 2014 )  335 – 346 
KH3>_=A3EFE
AF:@ADF:	73EF7D3@6EAGF:I7EF7D3D753@3>;L7647FI77@$7E4AE3@6@3FA>;3@5A3EFE
,:7D78AD7
3@ 3@@G3> @A@	EFAB 3;D 5;D5G>3F;A@ ;E 97@7D3F76 3DAG@6 F:7 B7@;@EG>3 A@ I:;5: #3L%AG@F3;@E D3@97 ;E >A53F76

 7@57F:73;D;@F:73D73;E3>I3KED78D7E:763@65>73@E76
!F;E@AFBAEE;4>7FA8;@6EG5:3 ?75:3@;E?;@3@KAF:7D
B3DFEA8,GD=7K

,:7D7 ;E 3>EA 3 H7DF;53> 5;D5G>3F;A@?75:3@;E? ;@#3L%AG@F3;@E 53GE76 4K F:7 6;887D7@57E ;@ 7>7H3F;A@
,:;E
?75:3@;E? ;E 5D73F76 3E 3 D7EG>F A8 F7?B7D3FGD7 6;887D7@57E 47FI77@ :;9: ?AG@F3;@E 3@6 F:7 E73 3@6 97@7D3F7E
7F7E;3@I;@6E
EB75;3>>K;@F:7EG??7DI:7@F:7D?;59D36;7@F;@5D73E7E7F7E;3@I;@6EF:3F4>AI8DA?F:7E73FA
F:7 >3@6 6GD;@9 F:7 63K 3@6 8DA? F:7 >3@6 FA F:7 E73 6GD;@9 F:7 @;9:F 3D7 5D73F76 E73 3@6 >3@6 7F7E;3@I;@6E

,:7D78AD77F7E;3@I;@6E EF7B;@F:7B7D;A6EI:7@F:7I;@6E53GE764K97@7D3>BD7EEGD75A@6;F;A@E>AE7F:7;D78875FE
3@6F:7K:7>B5A@F;@G7F:75;D5G>3F;A@3@65>73@3@6D78D7E:F:73;D
.3>>7K9G>>7KEI;F:@ADF:	EAGF:6;D75F;A@EF:3F
8D35FGD7F:7?AG@F3;@7@EGD7F:7;@5D73E7;@;?B35F4K53@3>;L;@9F:7E7I;@6E

(A>>GF3@FE3D7 ;@78875F;H7 ;@3@63DAG@6#3L%AG@F3;@E
GEF EFAD?E3D7D3D7
AD7EF 8;D7E3D7EA?7F;?7EE77@

'F:7DF:3@F:7E73@3FGD3>BA>>GF3@F835FAD;E@A@7J;EF7@F

;9

AD97E5GFF:7#3L %AG@F3;@;@F:7@ADF:	EAGF:
6;D75F;A@53@3>;L7F:73;D?3EE7E

;9

#3D3?7@67D7ED;H7DH3>>7K
;9

`3:;@67D7.3>>7KH3>>7KEF:3F677B>K8D35FGD7#3L%AG@F3;@E53@3>;L73;D5GDD7@FE
`3:;@67D73@KA@;EA@7A8F:7E7

345 Recep Efe et al. /  Procedia - Social and Behavioral Sciences  120 ( 2014 )  335 – 346 
3E7E 6;E5:3D976 4K ?AFAD H7:;5>7E 3D7 ;?BADF3@F 3E 3@F:DABA97@;5 BA>>GF3@FE
 ]L?;D	 O3@3==3>7 3>_=7E;D	
O3@3==3>73>_=7E;D 	 ]L?;D:;9:I3KB3EEF:75A3EF3>3D733@6;@F7DE75F
,:7D7;E:73HKFD388;53>>F:DAG9:F:7K73D
;@ F:7E7 :;9:I3KE
  AI7H7D 67@E;FK A8 F:7 8>AD3 3@6 F:7 E73 3D73E :3H7 F:7 53B35;FK FA 34EAD4 F:7 BA>>GF3@FE
5A?8ADF34>K3@6F:73;DBA>>GF;A@F:3FD7EG>FE3>A@9F:7DA36E;E@AF87>F
!@366;F;A@FAF:;E835F7EF34>;E:?7@FEF:3F
D7>73E7BA>>GF3@FE;@FAF:73F?AEB:7D7EG5:3E4;9;@6GEFD;3>835;>;F;7E3@6F:7D?3>B>3@FE6A@AF7J;EF;@F:73D73
,:7
5;D5G>3F;A@ 3@6 5>73@E;@9 53B35;FKA8 F:7 3D73 ;E 3>I3KE?AD76A?;@3@F 5A?B3D76 FABA>>GF;A@ 78875FE
,:7D78AD7
#3L%AG@F3;@E53@EF;>>BD7E7DH7F:73FFD;4GF7A847;@9A@7A8F:7B3DFEA8,GD=7KI;F::;9:>7H7>A83;DCG3>;FK

!@366;F;A@FA6DABE;@F7?B7D3FGD73@6:G?;6;FKI;F:;@5D73E7E;@7>7H3F;A@F:7D73D73>EA;?BADF3@F5:3@97E;@
F:73?AG@FA8AJK97@;@F:73;DI74D73F:7
'@78;8F:A8F:793E7E;@F:73;D ;EAJK97@ ;@F:73;D3FE73>7H7>
,:7
3?AG@FA8AJK97@ 6A7E@AF5:3@977H7@I:7@F:77>7H3F;A@;E?
 AI7H7DF:7835FF:3FF:7D3F;AA8AJK97@;E
;@:;9:7D7>7H3F;A@E6A7E@AF?73@F:3FI7F3=7F:7E3?73?AG@FA8AJK97@FAAGD>G@9EI;F:735:4D73F:

,:7BD7EEGD7A8F:73F?AEB:7D7675D73E7EI;F: ;@5D73E7E;@7>7H3F;A@3@6F:7AJK97@?A>75G>7E;@;F475A?7EB3DE7

/7:3H7FA4D73F:7?AD7A8F7@3@6?AD7677B>K;@AD67DFAD757;H7F:7E3?73?AG@FA8AJK97@;@F3=7

,:7D7;E3H7DK3H3;>34>77@H;DA@?7@F;@F:7EAGF:7D@835;@9E>AB7EA8#3L%AG@F3;@E 3@65A3EF3>LA@753GE764K
5>;?35F;5@3FGD3>5A@6;F;A@E
,:7D7;E35A@F;@GAGE3;D5;D5G>3F;A@47FI77@F:7:;9:B3DFEA8F:7?AG@F3;@3@6F:7E73
3@6F:7>AI7D5A3EF3>LA@7
 $;9:F?76;G?EFD7@9F:I;@6E3@65A3EF3>7F7E;3@I;@6EA4E7DH76F:DAG9:AGFF:7K73D
BDAH;67D78D7E:;@93@65A?8ADF;@97@H;DA@?7@FI;F:>7EEF:3@:G?;6;FK

 #.0(/.
#3L%AG@F3;@EKEF7?3@6;FE5>AE7H;5;@;FKEF3@6AGF3E3EFDA@93D73I;F:35A@F;@GAGE3;D5;D5G>3F;A@6G7FAF:7
ADA9D3B:;55:3D35F7D;EF;5EEG5:3E97A9D3B:;53> >A53F;A@5>;?3F767@E78>AD33@697A?ADB:A>A9K
,:7D78AD73;D ;@
F:7H;5;@;FK ;E 3>I3KE D78D7E:763@65>73@E76
,:778875FE A83@F:DABA97@;5BA>>GF3@FE3D7?;@AD E;@57 ;F ;E@AF3@
;@6GEFD;3>3D73
,:7D78AD7#3L%AG@F3;@E3>I3KEEF3@6AGF3E3@3D73I:7D73;D CG3>;FK;E3>I3KE9AA6

#$#-#*!#.
D67>

 #>;?3FA>A<;]EF3@4G>S@;H7DE;F7E;A[D38K3@EF;FZEZ13K_@>3D_&A]EF3@4G>
D67>
Y@?7L1
#GDF7D

 #>;?3FA>A<;,3F4;=3F_]EF3@4G>S@;H7DE;F7E;A[D38K3@EF;FZEZ13K_@>3D_&A]EF3@4G>

F3>3K]

 ,ZD=;K7c@;@=A>A<;=Y>97>7D;
'D?3@3=3@>_[_13K_@>3D_13K_@&A!+&b bb]L?;D
F3>3K]
87*

 +FDG5FGD3>3@6;EFD;4GF;A@3>H3>G3F;A@A8AD7EF5AEKEF7?E;@,GD=7K
"AGD@3>A8@H;DA@?7@F3>;A>A9K
	
F3>3K]
87*

 @36A>G#3D3V3?_(;@GE@;9D3D@A>6EG4EB
B3>>3E;3@3$3?4
 A>?4A7@_@=A>A<;E;H7,A:G?&3=>;VE_@63@
Y>97>7D7KD_>?3E_
O7HD7H7'D?3@3=3@>_[_'D?3@[3V>3D_H7,A:G?>3D_!E>3:D3aF_D?3%Z6ZD>Z[Z
3=3@>_=13K_@>3D_@A
%Z6ZD>Z=13K_@>3D_@A
@=3D3
!+&				
F3>3K]
%ADF3@#

 ,ZD=;K7Y>97E7>A[D38K3E_
3E=_ ;@=;>TB13K_@7H;]L?;D
H5_%

 O7a;F>;>;=H7@67?;L?V_E_@63@,ZD=;K7c@;@;F=;QDFZEZA[D38K37D9;E;	
7@67D%
$
,3@E(
(
>>;E"
,
'D5:3D6A"
 3483EF#

 :;9:BD75;E;A@D3F;A?3EEEB75FDA?7FDK?7F:A68AD?73EGD;@9F:7'&
D3F;AA83;D7A5:;?;537FAE?A5:;?;535F3	

;>9;@,

 ;9313D_?363E_Z@7K43F_#_E?_@_@"7A?AD8A>A<;E;]EF3@4G>S@;H7DE;F7E;A[D38K3@EF;FZEZ13K_@>3D_&A]EF3@4G>

ZD743>]
=;@5;

 #_L_>=7V;>;7D7E; 3HL3E_@63+,343@>_*-+$1Y@F7?;K>7DALKA@@3>;L;,ZD=A[D38K37D9;E;
+3K_+
b]EF3@4G>

ZD743>]
D9;@3>


 %_:>_O3K_ 3HL3E_c@_@"7A?AD8A>A<;=QL7>>;=>7D;@;@"7A?AD8;=]@6;E>7D>7@3>;L;>7=FDA@;=+AEK3>;>;?>7D
7D9;E;III
7	EAE67D
5A?+3K_+
b;K3D43=_D
ZD743>]
+AK=3@
87*
+Y@?7L+

 +FDG5FGD3>3@67A?ADB:A>A9;53>HA>GF;A@A8(3L3D=YK3E;@17@;57 	 O3@3==3>7 	 &/
,GD=7K;@!
 D;EFAH*
876E 6G53F;A@3@6+5;7@57;@3>A43>;L;@9/AD>63E7+FG6KA8,GD=7K:3BF7D!!+A5;3>+5;7@57E
B
	(3D36;9?3(G4>
+A8;3

ZD743>]
+Y@?7L+
87*
+AK=3@

 #3L3[>3D_=AE;EF7?;@;@=A>A<;E;#3L63[_H7%36D33[_7>76;K7>7D;D>;[;#3L63[>3D_
->GE3>O3>_aF3K_
	 3L
ZD7	6D7?;F3>_=7E;D
3H;E(
 
	
 >AD3A8,GD=7K3@6F:73EF7973@!E>3@6E.A>
!	!06;@4GD9-@;H7DE;FK(D7EE6;@4GD9:

3H;E (
 

 ;EFD;4GF;A@(3FF7D@E;@@3FA>;3I;F:(3DF;5G>3D*787D7@57FA@67?;E?(>3@F$;87A8+AGF:	/7EFE;3,:7AF3@;53>
+A5;7FKA86;@4GD9:

3H;E(
 

 >AD3A8,GD=7K3@6F:73EF7973@!E>3@6E.A>
0+GBB>7?7@F6;@4GD9-@;H7DE;FK(D7EE6;@4GD9:

87*

 ;9313D_?363E_@63&7AF7=FA@;[;@"7A?AD8A>A<;=]L>7D;,ZD=A[D38K37D9;E;	
346   Recep Efe et al. /  Procedia - Social and Behavioral Sciences  120 ( 2014 )  335 – 346 
87*

 ,:7!?B35FA8$3@6-E7:3@97EA@&3FGD3>H797F3F;A@>A@9,:7A3EF3>2A@77FI77@6D7?;F3@6#ZVZ==GKG/7EF7D@
,GD=7K
!@F7D@3F;A@3>+K?BAE;G?A@7E7DF;8;53F;A@"G@7 	#A@K3	,GD=7K
(DA5776;@9EB
	

87*

 6D7?;F#YD87L;H713=_@O7HD7E;@67+ZD6ZDZ>74;>;DD3L;#G>>3@_?_A[3>'DF3?	 ;@E3@F=;>7a;?;
3>_=7E;D+7?BALKG?G
+AEK3>#Z>FZD7>H7=A@A?;=	#3E_?3>_=7E;D

87 *

 ;KA5A[D38K3
%#%13K_@>3D_!+&]EF3@4G>
87*
+AK=3@
 ZD743>]
F3EAK
+Y@?7L+

5A>A9;53>5A@6;F;EA@E3@6;EFD;4GF;A@A8.797F3F;A@A@+AGF:7D@+>AB7EA8#3L
%AG@F3;@,GD=7K
"
A83>=3@5A>A9K
.A>&A
	

87*
+AK=3@
ZD743>!
 +Y@?7L+

'>;H73@6'>;H7 ';>G>FGD7;@F:7%76;F7DD3@73@3E;@
;@*
87%
QLFZD=+
:3L3@83D
6E
@H;DA@?7@F3@65A>A9K;@F:7%76;F7DD3@73@*79;A@
:3BF7DBB
	
3?4D;697+5:A>3DE(G4>;E:;@9
!+&		
	!+&				
&7I53EF>7 -#

87*
+AK=3@
+Y@?7L+
ZD743>]
 
6D7?;Fc;@@_FE3>H7#ADG@?3K37[7D[3V>3D_
#3D3=GFG13K_@>3D_
!+&		
		
87*
+AK=3@
+Y@?7L+
 ZD743>]

GD:3@;K7	A[3>#3K@3=7[7D>7D;
E
+;EF7?'8E7F !+&				@=3D3
87*
+AK=3@
 +Y@?7L+
 ZD743>]

Z@K363,ZD=;K7c676D7?;F#YD87L;O7HD7E;@6727KF;@H727KF;@K3[_
 E
%7F33E_?

!+&				]L?;D
87*
+AK=3@
+Y@?7L+
ZD743>]

 )G3@F;8K;@9,:78875FA8$3@6GE7:3@97A@'>;H7,D77G>F;H3F;A@;@,:7.;5;@;FKA8
6D7?;F7FI77@3@6-E;@9!+3@6*+,75:@;CG7E
D7E7@;GE@H;DA@?7@F3>G>>7F;@.A>
&A


87*
+AK=3@
+Y@?7L+
ZD743>]

 +_53=>_=`3DF>3D_@_@,ZD=;K7c6727KF;@;@'>73GDAB373$
+G4EB
GDAB37317F;a?7E;@7H7
7@A>A<;=(A?A>A<;=QL7>>;=>7D;@7F=;E;
=A>A<;	

87*
+Y@?7L+
 =A>A<;=H7>AD;EF;=QL7>>;=>7D;@7YD7,ZD=;K7'D?3@H7<7F3EKA@G@G@Y>97E7> 3[_>_?_
!.
->GE3>A[D38K3
+7?BALKG?G
HDGB3;D>;[;+ZD75;@67,ZD=;K7c67Y>97E7>3D=>_>_=>3D

S
,ZD=;K7A[D38K3E_D3aF_D?3H7-K9G>3?3%7D=7L;
 	
%3K_E
@=3D3
D;@V+

 #>;?3FA>A<;H7%7FA6>3D_]EF3@4G>S@;H7E;F7E;A[D38K3 @EF;FZEZ13K_@>3D_&A]EF3@4G>

7?;5;1
QL7>&
Q@7D 
 

#3L3[_c@633>_=7E;DO3@3==3>7;F=;O7a;F>;>;[;
]=;@5;->GE>3D3D3E_#3L63[>3D_ H76D7?;F
+7?BALKG?G
;>6;D;>7D#;F34_E

Z@7D
QL:3F3K&
=;?,
3a7D#
 

6E
 
 >AD3A8,GD=7K3@6,:73EF7973@!E>3@6E.A>
6;@4GD9:-@;H7DE;FK(D7EE
#77>;@9*

+:7DFL+
*

 +73EA@3>3@6;@F7D3@@G3>H3D;3F;A@E;@3F?AEB:7D;5AJK97@3@6;?B>;53F;A@E8ADF:79>A43>53D4A@5K5>7
&3FGD7	

#77>;@9*

+F7B:7@E

&3<<3D*

A@7K+

D5:7D
3@6 7;?3@@%

 +73EA@3>H3D;3F;A@E;@F:73F?AEB:7D;5'&
D3F;A;@D7>3F;A@FAF:7=;@7F;5EA83;D	E7393E7J5:3@97>A43>;A97A5:7?
K5>7E	
#77>;@9 *


 7H7>AB?7@FA83@;@F7D87DA?7FD;5AJK97@3@3>KL7D8ADBD75;E7?73EGD7?7@FA8F:73F?AEB:7D;5'?A>78D35F;A@(:


F:7E;EBB
 3DH3D6-@;H
3?4D;697%3EE

#77>;@9*

&3<<3D*

7@67D%
$
3@6,3@E(
(

 /:3F3F?AEB:7D;5AJK97@?73EGD7?7@FE53@F7>>GE34AGFF:79>A43>53D4A@
5K5>7>A43>;A97A5:7?
K5>7E	
#77>;@9*

(;B7D+

 7;?3@@%

 >A43>3@6:7?;EB:7D;5'E;@=E676G5768DA?5:3@97E;@3F?AEB:7D;5'5A@57@FD3F;A@
&3FGD7	

QL67?;D+

  3==_47K13D_?363E_H7>;47K63E_@_@KH3>_=;F=;QDFZEZ3E_>?3?_a$;E3@E,7L;3>_=7E;DS@;H7DE;F7E;&753F;47K
[;F;?3=Z>F7E;A[D38K3[;F;?;@34;>;?3>_3>_=7E;D

QL:3F3K&
QL:3F3K

 #3L3[_	,ZD=;K7c@;@Q@7?>;;F=;>3@_///,ZD=;K7]EF3@4G>
+3D?;7@FA"
$
%GD@3@7*
$7)GWDW

 ;D	E73'FD3@E87D3@6F:753D4A@4G697FA8F:7&ADF:F>3@F;5(:;>AE
,D3@E
*
+A5

$A@6A@+7D
	
+AK=3@
87*
ZD743>!
+Y@?7L+
F3EAK

  K6DA9D3B:;55:3D35F7D;EF;5E3@6I3F7DBAF7@F;3>A8#3L%AG@F3;@E&/
,GD=7K
,:;D6!@F7D@3F;A@3>A@87D7@57$/'!+':D;6*7BG4>;5A8%3576A@;3	%3K

+AK=3@

 #3L63[_%;>>;(3D=_c@63 A[3>'DF3?;@E3@]>;a=;>7D;H727KF;@5;>;=!
->GE>3D3D3E_#3L63[>3D_+7?BALKG?G	K>Z>
>F_@A>G=

+AK=3@
F3>3K]

 $3@6E53B75A>A9KA8;93(7@;@EG>3,GD=7K,:7,:;D6,GD=7K	*A?3@;37A9D3B:;53>5367?;5+7?;@3D'@
&3FGD3>@H;DA@?7@F3@6;H;>;L3F;A@	+7BF7?47D6D7?;F,GD=7K

+Y@?7L+

  3HD3@O3K_ 	 3=_DV3KD3E_@63=;Y>97@;@;F=;A[D38K3E_3E_>?3?_aA=FAD3,7L;
]EF3@4G>S@;H7DE;F7E;+AEK3>
;>;?>7D@EF;FZEZ,ZD=;K7A[D38K3E_@34;>;?3>_]EF3@4G>

+Y@?7L+

 AF3@;=,GD;L?;(AF3@E;K7>;3=_?_@63@3>_=7E;D!!
3>_=7E;D,GD;L?#A@9D7E;	&;E3@;>6;D;>7D#;F34_

3>_=7E;D

+Y@?7L+

3>_=7E;D]>;@;@.7<7F3EKA@AD?3EKA@>3D_
3>_=7E;D+7?BALKG?G	#3E_? ,74>;[>7D#;F34_+
	3>_=7E;D

+Y@?7L+
ZD743>]
87*
+AK=3@

#3L63[>3D_Z@7K13?3V>3D_@63=A>A<;=`3DF>3D_@.7<7F3EKA@G@G@3[_>_a_ H7>AD;EF;=
#A?BAL;EKA@G@3F=;>7D;
#3L63[_H7%36D33[_7>76;K7>7D;D>;[;#3L3[>3D_ ->GE3>O3>_aF3K_
	 3L;D3@ZD7	6D7?;F
,3D_=3:K3*

 7@7>%7F7ADA>A<;3a43=3@>_=3E_?7H;@=3D3

1_>?3L1

 #3L63[_H713=_@O7HD7E;@;@"7A>A<;=QL7>>;=>7D;#3L63[>3D_!
->GE3>+7?BALKG?G;>6
#;F34_	K>Z>	
,%%'@=3D3

